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Complete Unilateral Maxillary Sinus Opacity in
Computed Tomography
Han-Ju Chen,1 Huan-Sen Chen,1 Yen-Liang Chang,1,2 Yung-Chien Huang3*
Background/Purpose: Unilateral maxillary sinus opacity can be caused by many diseases, but an exact di-
agnosis is difficult to make. The aim of this study was to describe the pathological conditions and clinical
features of patients with unilateral maxillary sinus opacity.
Methods: From 2004 to 2008, 830 consecutive patients underwent sinus surgery or endonasal endoscopic
biopsy at an academic tertiary care center. The preoperative computed tomography (CT) images for these pa-
tients were reviewed, and 116 patients were identified with complete unilateral maxillary sinus opacifica-
tion. We then analyzed presenting symptoms, physical examinations, specific CT findings, and pathology.
Results: The most frequent diagnoses were as follows: chronic rhinosinusitis (52.6%), fungus ball
(29.3%), antrochoanal polyp (2.6%), benign tumor (10.4%), and malignancy (5.1%). Fungus ball was
the most common diagnosis (10/18, 55.6%) in the subgroup of patients with isolated maxillary sinus
opacity without disease in the other sinuses. Nasal discharge and foul-smelling breath were more com-
mon in inflammatory disease than in neoplastic disease. Neoplastic disease was more likely to present as
epistaxis; a polyp or mass revealed by nasal endoscopy; mass effect in the cheek, palate, or gingiva; and
bony erosion on CT. Erosion of the maxillary posterolateral wall and extra-sinus extension suggested 
malignancy.
Conclusion: Although unilateral maxillary sinus opacity is usually inflammatory in origin, fungal sinusi-
tis and neoplastic disorder are also likely. A careful history-taking, a thorough head and neck examination
including nasal endoscopy, and CT evaluation are all imperative for reaching a correct diagnosis.
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unilateral sinonasal disease
Complete unilateral opacity of the maxillary sinus
is an uncommon finding that is seen in only
2.5–6% of all radiographic studies of the parana-
sal sinuses.1,2 A recent study by Lee found a high
prevalence of unilateral paranasal sinus opacity in
21.3% of 524 patients who had undergone sinus
surgery in South Korea.3 Allergic problems usually
manifest as bilateral disease. When a unilateral
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problem is seen, one has to consider the increas-
ing likelihood of fungal sinusitis or a neoplasm.4
However, establishing a differential diagnosis
among these diseases can be problematic, and
histological confirmation remains obligatory. Al-
though a few studies have reported on unilateral
sinus opacity, only two series have presented a con-
siderable number of patients (≥ 50) and have uti-
lized advanced imaging [computed tomography
(CT) or magnetic resonance imaging] on their en-
tire patient population.3,5
In the present study, 116 patients with unilateral
opaque maxillary sinuses were evaluated based
on their presenting signs and symptoms, endo-
scopic findings, and diagnosis. The specific CT
findings are also presented.
Materials and Methods
Patients
This was a retrospective analysis of the medical
records and radiographic studies of 830 patients
who had undergone sinus surgery or endonasal
endoscopic biopsy at Cathy General Hospital, a
tertiary care academic center in Taiwan, from 2004
to 2008. Paranasal sinus CT images were available
for all patients. Only patients with complete uni-
lateral maxillary sinus opacity, with varying de-
grees of opacity of adjacent sinuses, were selected.
Patients who had undergone previous sinus sur-
gery or those with significant involvement of the
contralateral paranasal sinuses were excluded.
This study population consisted of 60 men and 56
women with a mean age of 48.1 years (range, 14–87
years). The Cathay General Hospital institutional
review board for retrospective studies provided
approval before we commenced this study. Pre-
operative symptoms, physical findings, and patho-
logical diagnoses were reviewed.
All patients’ CT images were graded according
to the Lund-Mackay staging system. Each sinus
group was assigned a numeric grade: 0 = no ab-
normality; 1 = partial opacification; and 2 = total
opacification. The sinus groups included the maxil-
lary, frontal, sphenoidal, anterior ethmoidal and
posterior ethmoidal sinuses. The ostiomeatal com-
plex was scored as: 0 = not obstructed; or 2 = ob-
structed. A total score of 0–12 could be obtained,
because the patients enrolled in this study had
unilateral sinus disease. The maxillary sinus has
the configuration of a quadrilateral pyramid and is
limited by five walls: the anterior wall forms the
facial surface of the maxilla; the posterolateral
wall borders the infratemporal fossa; the medial
wall constitutes the lateral wall of the nasal cav-
ity; the inferior wall is the alveolar process; and
the superior wall serves as the orbital floor. The
radiographs were evaluated for bony erosion and
its distribution on the antral walls. Intra-sinus
calcification and extra-sinus spread to nearby struc-
tures were also examined.
Statistical analysis
The data were analyzed with Fisher’s exact test and
the χ2 test using SPSS version 17.0 (SPSS, Inc.,
Chicago, IL, USA). The statistical significance level
was established at p < 0.05.
Results
From the 830 paranasal sinus CT images, we identi-
fied 116 (14.0%) patients with complete unilateral
maxillary sinus opacity (Table 1). For descriptive
purposes, lesions were divided into inflammatory
and neoplastic categories. Ninety-eight (84.5%)
patients had inflammatory disease and 18 (15.5%)
had neoplastic disease. Chronic rhinosinusitis
(CRS) without nasal polyposis (NP) was the most
common diagnosis, followed by fungal sinusitis,
and CRS with NP. Sinusitis of odontogenic origin
was recognized in five (8.2%) cases of CRS, with
or without NP. Three patients had sinusitis sec-
ondary to chronic periodontitis, and two had
foreign bodies pushed through the root canal into
the sinus. All of the fungal sinusitis was attributed
to fungus balls. Among those with neoplastic dis-
ease, benign tumors were found in 12 (66.7%)
patients: 11 sinonasal papillomas and one muco-
cele. Inverted papilloma (IP) was the most com-
mon histological type in those with papilloma
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(9/11 patients, 81.8%). Six (5.6%) patients were
identified with malignant tumors, including dif-
fuse large B-cell lymphoma, nasal-type natural
killer/T-cell lymphoma, squamous cell carcinoma,
adenoid cystic carcinoma, inflammatory myofi-
broblastic tumor with malignant transforma-
tion, and metastatic lung adenocarcinoma. The
oldest mean patient age was associated with ma-
lignant neoplasia followed by benign tumor and
fungus ball, and the youngest was associated
with the antrochoanal polyp (ACP). Fifty-nine
(50.9%) of the patients showed sinus opacity on
the right side, and 57 (49.1%) on the left.
Multiple sinus opacification was common, and
benign tumor had the highest CT score, followed
by malignant neoplasia. Isolated maxillary sinus
opacity, without radiological evidence of disease
in the other sinuses, was only observed in 18 of
the 116 patients (15.5%). In this subgroup, the
vast majority of disease was inflammatory in na-
ture. Fungus ball was the most common diagnosis
(10/18 patients, 55.6%), followed by CRS (4/18
patients, 22.2%), and ACP (3/18 patients, 16.7%).
Compared with those with neoplastic disease,
the patients with inflammatory disease were more
likely to have nasal discharge (p= 0.003) and foul-
smelling breath (p= 0.039), and less likely to have
epistaxis (p = 0.000) (Figure 1). Rigid nasal en-
doscopy and physical examination of the head
and neck area were performed in the office on all
patients. A unilateral polyp or mass lesion was
Table 1. Age, endoscopic and radiologic characteristics of each disease entity
Disease
No of cases, Mean age Polyp/mass on 
CT score
Isolated maxillary sinus 
n (%) (yr) endoscopy, n (%) opacification, n (%)
Inflammatory
CRS (without NP) 40 (34.5) 41.6 0/40 (0) 6.3 3/40 (7.5)
CRS (with NP) 21 (18.1) 43.8 21/21 (100) 6.5 1/21 (4.8)
Fungus ball 34 (29.3) 53.7 4/34 (11.8) 6.3 10/34 (29.4)
ACP 3 (2.6) 23.7 3/3 (100) 2.0 3/3 (100)
Neoplasm
Benign 12 (66.7) 59.0 12/12 (100) 8.3 1/12 (8.3)
Malignant 6 (5.6) 66.0 4/6 (66.7) 7.5 0/6 (0)
Total 116 (100) 48.1 44/116 (37.9) 6.5 18/116 (15.5)
*Data presented as n (%). CRS = chronic rhinosinusitis; NP = nasal polyposis; ACP = antrochoanal polyp; CT = computed tomography.
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Figure 1. Presenting symptoms of the inflammatory and
neoplastic groups. A p value < 0.05 for nasal discharge,
foul-smelling breath, and epistaxis.
observed in 28 (28.6%) of the 98 patients with
inflammatory disease, and in 16 (88.9%) of the 18
with neoplasia. Patients with neoplastic disease
had a polyp or mass lesion on nasal endoscopy
more often than those with inflammatory disease
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Table 2. Pathology associated with bony erosion on five walls of maxillary sinus
Case Pathology Medial Superior Anterior Inferior Posterolateral
1, 2 Fungus ball + − − − −
3 Mucocele + + − − −
4–6 Inverted papilloma + − − − −
7 Inverted papilloma + + + − +
8 DLBCL + − + + −
9 Nasal NK/T cell lymphoma − − − −
10 SCC + − − + +
11 ACC + − + + +
12 IMT with malignant transformation + − + + +
13 Metastatic lung adenocarcinoma − + − − +
DLBCL = diffuse large B cell lymphoma; NK = natural killer; SCC = squamous cell carcinoma; ACC = adenoid cystic carcinoma; IMT =
inflammatory myofibroblastic tumor.
(p= 0.000). Of the six patients with malignant dis-
ease, two (33.3%) had unremarkable endoscopic
findings: one had adenoid cystic carcinoma and
one had diffuse large B-cell lymphoma. Mass ef-
fects in the cheek, palate, or gingivobuccal sulcus
were seen only in the patients with malignancy
(4/6 patients, 66.7%). Proptosis, infraorbital nerve
(V2) numbness, neck mass, otorrhea, and body
weight loss were each found in one of six patients
(16.7%) with malignant disease.
On preoperative CT, focal central calcified den-
sities were present only in the patients with a fun-
gal ball (19/34 patients, 55.9%). Bony erosion of
the maxillary sinus medial wall was detected with
fungus balls and benign and malignant tumors:
in two of 34 (5.9%) patients with a fungus ball; in
five of 12 (41.7%) patients with a benign tumor;
and in all of the patients with a malignant neo-
plasm (Table 2). Erosion of the maxillary bony
framework beside the medial wall was observed
in five cases of malignancy, one of mucocele, and
one of IP (Figure 2). Involvement of the adjacent
soft-tissue structures, such as the cheek, orbit or
infratemporal fossa, was demonstrated in five pa-
tients with malignant tumors and in one with IP.
Discussion
Inflammatory disease is the major cause of unilat-
eral maxillary sinus opacity. In previous studies,
inflammatory etiologies (CRS with or without NP,
ACP, and fungal sinusitis) were responsible for
46–70% of cases of unilateral maxillary sinus
opacificaiton.1,2,6 The finding of 84.5% in the pres-
ent study was similar to the study of Lee3 in which
inflammatory diseases comprised 80.2% of uni-
lateral paranasal sinus diseases. In our study, CRS
accounted for 62.2% of the inflammatory disease,
and was the most common cause (53.0%) of uni-
lateral maxillary sinus opacification, as reported
previously.1,2,6 An estimated 10–12% of cases of
maxillary sinusitis have historically been attrib-
uted to odontogenic infections.7 In the present
study, a dental origin was found in 8.2% of the pa-
tients with CRS, with or without NP. As shown in
Table 1, the youngest mean patient age (range,
14–31 years) was found with ACP. Therefore, in
the presence of isolated maxillary sinus opaci-
fication, older patients should generally be con-
sidered to have either fungus balls or CRS,
whereas younger patients with a unilateral poly-
poid mass are most likely to have ACP. At the
same time, little has been published in the litera-
ture regarding the relative frequency of isolated
maxillary sinus disease. In our series, inflamma-
tory etiologies accounted for most of the patients
(17/18, 94.5%) with isolated maxillary sinus
opacity, including fungus ball (10/18, 55.6%),
CRS (4/18, 22.3%), and ACP (3/18, 16.7%).
Mucocele, retention cysts, actinomycosis, choles-
terol granuloma, and silent sinus syndrome have
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all been reported to present as isolated maxillary
sinus opacity.8–10
Most patients who present with unilateral
maxillary sinus opacity do not present with a
neoplastic disease; our patients had 12 (10.4%)
benign neoplasms and six (5.1%) malignant tu-
mors that involved the maxillary sinus. Papilloma
was the most common benign neoplasm in our
patients. When a unilateral sinonasal mass pro-
duces a benign bony change in an elderly patient
with chronic nasal obstruction, papilloma should
be suspected. The preoperative diagnosis of this
lesion allows for more careful planning and 
aggressive intervention at the initial procedure,
which reduces the need for re-operation.11 Par-
anasal sinus mucoceles were attributed to a be-
nign neoplasm in the present study, and one
patient had this lesion with extension into the
orbit and nasal cavity. A mucocele is a locally ex-
pansile mass filled with mucus, whose growth
puts pressure on and destroys the surrounding
bones.12 One patient had maxillary metastatic
disease from lung adenocarcinoma. Metastases
to the nasal cavity and paranasal sinuses are ex-
ceedingly rare and usually localized within the
maxillary sinus. Renal cell carcinoma most fre-
quently metastasizes into the paranasal sinuses,
followed by bronchogenic carcinoma.13 Therefore,
in patients with unilateral antral lesions and a
history of malignancy, metastatic tumors should
be considered.
The clinical presentation of sinonasal tumors
often overlaps that of inflammatory disease,
which leads to a delayed diagnosis and a more
advanced disease stage. In Figure 2, we found
neoplastic lesions were more likely to be present
with epistaxis, and less likely with nasal dis-
charge and foul-smelling breath, which was con-
sistent with the findings of earlier studies.1,3
Other common symptoms, including nasal ob-
struction, facial pain/numbness, headache, and
eye symptoms, failed to show a significant differ-
ence between the tumor and the inflammatory
conditions. These results disagreed with those 
A B
C
Figure 2. Preoperative computed tomography scans. (A)
A 52-year-old man with adenoid cystic carcinoma: osteo-
lytic bony erosion in the alveolar process and medial and
posterolateral wall of the left maxillary sinus. (B) A 76-
year-old woman with metastatic lung adenocarcinoma:
destructive soft-tissue mass filling the left maxillary sinus
and extending into the left orbit and nasal cavity. (C) A 59-
year-old woman with inverted papilloma: expansile lesion
that caused opacification of the left side of the isolated
maxillary sinus, which eroded the superior and medial
walls, and imitated a mucocele.
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reported by Lee,3 who showed that most symp-
toms of the two groups differed significantly.
Nasal endoscopy contributed significantly to
the diagnosis of maxillary pathology. With its di-
agnostic accuracy ranging from 88.2% to 94.3%,
endoscopic biopsy makes a significant contribu-
tion to successful pathological diagnosis and to
planning appropriate treatment.3,5 The finding
of a unilateral polyp or mass lesion should alert
clinicians to the possibility of the presence of
neoplastic disease. Tritt et al14 examined patients
with unilateral nasal polyposis, and found neo-
plastic disease in 10 (22.7%) of 44 patients. Data
from our study showed a higher frequency (16/44
cases, 36.4%) of sinonasal tumors in patients with
a unilateral polyp or mass. This difference could
have been due to the inclusion of patients with
unilateral opaque antrum in our study. Com-
plete head and neck examinations, including oral,
orbital, and neurological examinations, are also
essential in patients with unilateral sinonasal dis-
ease. The presence of a mass effect in the cheek,
palate, gingiva or gingivobuccal sulcus, loose den-
tition, proptosis, extraocular muscle impairment,
numbness of the trigeminal nerve, and neck mass
should increase the suspicion of sinonasal tumor.
In the present study, two patients with malignant
tumors had unremarkable endoscopic findings.
However, physical findings of a mass effect in
their cheeks prompted consideration of neoplastic
disease.
Bony erosion on CT is an uncommon finding
that has been seen in only 11.6% (14/121) to
17.9% (5/28) of patients with unilateral sinonasal
disease.1,3 However, the presence of this finding is
of diagnostic value. As shown in Table 2, bony
erosion tended to be present in neoplastic dis-
ease, as reported previously.1,3 Furthermore, we
found that focal bony erosion in a benign tumor
was usually confined to the medial or superior
wall of maxillary sinus (4/5 cases or 80%), whereas
involvement of the posterolateral wall and extra-
sinus extension toward neighboring structures
were mostly present in malignant disease with 
a frequency of 80% and 83.3%, respectively.
Malignant neoplasm has a much more extensive
pattern, and magnetic resonance imaging should
subsequently be performed to determine the pre-
cise borders of the cancer.15
In conclusion, CRS was the most common di-
agnosis in unilateral maxillary sinus opacity,
whereas fungus ball accounted for half of the pa-
tients with isolated maxillary sinus disease. Neo-
plasm presented in a minority of these patients,
but could mimic inflammatory disease. A history
of epistaxis, unilateral nasal mass on endoscopy,
or mass effect in the cheek, palate, or gingiva sug-
gests neoplastic disease. Focal erosion in a benign
tumor was usually confined to the medial or su-
perior wall of the maxillary sinus, whereas poste-
rior wall involvement and extra-sinus extension
were associated with an aggressive, invasive lesion.
Preoperative endoscopic biopsy is essential when
a neoplastic condition is suspected.
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